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In the title compound, C26H25FO5, the terminal cyclohexane 
rings of the xanthene ring system adopt half-boat conforma- 
tions. The 4//-chromene ring make a dihedral angle of 
87.94 (5)° with the xanthene ring system and its carbonyl O 
atom lies above the xanthene O atom. In the crystal, molecules 
are linked into ribbons propagating along the a-axis direction 
by C— H- ■ O hydrogen bonds. Aromatic n-n stacking inter- 
actions [centroid-centroid distance = 3.7367 (12) A] also 
occur. 

Related literature 

For a related structure and background to the properties and 
applications of xanthene derivatives, see: Mehdi et al. (2011). 
For ring conformations, see: Cremer & Pople (1975). For 
reference bond-length data, see: Allen et al. (1987). 




Experimental 

Crystal data 

Q26H25FO5 
M, = 436.46 
Monoclinic, P2 ( /c 
a = 6.9475 (8) A 
b = 18.596 (2) A 
c = 17.559 (2) A 
ft = 93.658 (2)° 

Data collection 

Bruker SMART APEXII DUO 
CCD diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.954, T m „ = 0.978 



Refinement 

R[F 2 > 2a(F 2 )] = 0.052 

wR(F 2 ) = 0.150 

S = 1.03 

6574 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2264.0 (5) A 3 
Z = 4 

Mo Ka radiation 

= 0.09 mm~' 
T = 296 K 

0.51 x 0.38 x 0.24 mm 



21143 measured reflections 
6574 independent reflections 
4315 reflections with I > 2a(I) 
R iM = 0.034 



293 parameters 

H-atom parameters constrained 
A/w = 0.24 e A~ 3 
Apmh>= -0.22 e A~ 3 



D-H-A 




D-H 


H- ■ A 


D- ■ -A 


D-H-A 


C15-H15S- 


■04' 


0.97 


2.44 


3.3487 (19) 


156 


C18-H18^1- 


■05' 


0.97 


2.45 


3.3821 (19) 


162 



Symmetry code: (i) x + 1, _v, z. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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9-(7-Fluoro-4-oxo-4//-chromen-3-yl)-3,3,6,6-tetramethyl-2,3,4,5,6,7,8,9-octahydro-l//-xanthene- 
1,8-dione 

M. Asad, C.-W. Oo, H. Osman, H.-K. Fun and S. Arshad 
Comment 

As part of our ongoing studies of xanthene derivatives (Mehdi et ah, 2011), we now describe the synthesis and structure 
of the title compound, (I). 

In the molecular structure, (Fig. 1), the terminal cyclohexane rings (C11-C16 & C17-C22) of the xanthene ring system 
adopt half boat conformations with puckering parameters Q= 0.4688 ( 1 8) A, 0= 124.2 (2)°, <p= 348.2 (3)° and Q= 0.4638 (17) 
A, 0= 54.8 (2)°, 9= 129.1 (2)° (Cremer & Pople, 1975), respectively. The 4#-chromene ring (01/C1-C9) is approximately 
perpendicular to the xanthene ring system (02/C 10-C22) with dihedral angle of 87.94 (5)°. Bond lengths (Allen et al, 1987) 
and angles are within normal ranges and comparable to a related structure (Mehdi et al, 2011). 

The crystal packing is shown in Fig. 2. The molecules are linked into ribbons along the a axis via intermolecular 
C15— H15B -04 and C18— H18A-05 hydrogen bonds (Table 1). n-n interactions of Cgl -Cg\ = 3.7367 (12) A [Cg\ is 
the centroid of the benzene ring (C2-C7); symmetry code: -x, 1 - y, 2 - z] further stabilized the structure. 

Experimental 

A mixture of 7-fluoro-3-formylchromone (2.60 mmol, 0.50 g) and dimedone (5.20 mmol, 0.73 g) in 30 ml methanol was 
stirred at room temperature overnight. The reaction progress was monitored by TLC. After the reaction was completed, the 
precipitate obtained was filtered, washed with methanol and dried. The isolated product was further purified by recrystal- 
lization from chloroform-methanol (1:1 v/v) to give the pure title compounds as colorless blocks in 92% yield. 

Refinement 

All H atoms were positioned geometrically [C-H = 0.93-0.98 A] and refined using a riding model with t/j S0 (H) = 1.2 or 
1.5 C/ e n(C). A rotating group model was applied to the methyl groups. 



Figures 




Fig. 1. The molecular structure of the title compound with 30% probability displacement el- 
lipsoids. 
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Fig. 2. The crystal packing of the title compound. The H atoms not involved in the inter- 
molecular interactions (dashed lines) have been omitted for clarity. 



9-(7-Fluoro-4-oxo-4H-chromen-3-yl)-3,3,6,6-tetramethyl- 2,3,4,5,6,7,8,9-octahydro-1H-xanthene-1,8-dione 



Crystal data 




C26H 25 F0 5 


^(000) = 920 


M r = 436.46 


D x = 1.281 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 5340 reflections 


a = 6.9475 (8) A 


6 = 2.5-29.3° 


b= 18.596 (2) A 


H = 0.09 mm 1 


c= 17.559 (2) A 


7=296K 


(3 = 93.658 (2)° 


Block, colourless 


V= 2264.0 (5) A 3 


0.51 x 0.38 x 0.24 mm 


Z=4 






Data collection 



Bruker SMART APEXII DUO CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
J min = 0.954, T max = 0.978 
21 143 measured reflections 



6574 independent reflections 

43 1 5 reflections with / > 2a(7) 
R int = 0.034 



h = -9^9 

k = -24^26 
/ = -24^24 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.052 
wR(F 2 ) = 0.150 
S= 1.03 

6574 reflections 
293 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o\f o 2 ) + (0.0621P) 2 + 0.5163P] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max = 0.001 
Ap max = 0.24eA" 3 
Ap min = -0.22eA" 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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C21 


0.0281 (7) 


A AC AA /AA 

0.0509 (9) 


A A A /Z 1 /OA 

0.0461 (8) 


A AAA /I //CA 

0.0004 (6) 


A AAT 1 /ZZA 

-0.0031 (6) 


0.0030 (7) 


C22 


0.0250 (6) 


0.0462 (8) 


0.0388 (7) 


0.0018(5) 
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C23 


0.0614(12) 


0.0505 (11) 
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0.0038 (7) 


-0.0075 (9) 


C25 
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0.0034 (8) 


0.0174(9) 


C26 


0.0683 (12) 


0.0607 (12) 


0.0662 (12) 


0.0054 (9) 


0.0177(10) 


-0.0122 (9) 



Geometric parameters (A, °) 








Fl— C4 


1.349 (2) 


CI 4— C23 


1.527 (2) 


Ol— CI 


1.359 (2) 


C14— C15 


1.528 (2) 


Ol— C2 


1.363 (2) 


CI 4— C24 


1.532 (2) 


02— CI 7 


1.3719(18) 


C15— C16 


1.484 (2) 


02— CI 6 


1.3744 (17) 


CI 5— H15A 


0.9700 


03— C8 


1.2317(18) 


C15— H15B 


0.9700 


04— C12 


1.2192(18) 


CI 7— C22 


1.3433 (18) 


05— C21 


1.2243 (18) 


C17— C18 


1.489 (2) 


CI— C9 


1.3470 (19) 


C18— C19 


1.531 (2) 


CI— H1A 


0.9300 


C18— H18A 


0.9700 


C2— C7 


1.391 (2) 


C18— H18B 


0.9700 


C2— C3 


1.395 (3) 


C19— C20 


1.526 (2) 


C3— C4 


1.354 (3) 


CI 9— C25 


1.527 (2) 


C3— H3A 


0.9300 


CI 9— C26 


1.528 (2) 


C4— C5 


1.378 (3) 


C20— C21 


1.507 (2) 


C5— C6 


1.378 (3) 


C20— H20A 


0.9700 


C5— H5A 


0.9300 


C20— H20B 


0.9700 


C6— C7 


1.397 (3) 


C21— C22 


1.461 (2) 


C6— H6A 


0.9300 


C23— H23A 


0.9600 


C7— C8 


1.469 (2) 


C23— H23B 


0.9600 


C8— C9 


1.455 (2) 


C23— H23C 


0.9600 


C9— C10 


1.520 (2) 


C24— H24A 


0.9600 


C10— C22 


1.509 (2) 


C24— H24B 


0.9600 


C10— Cll 


1.510(2) 


C24— H24C 


0.9600 


C10— H10A 


0.9800 


C25— H25A 


0.9600 


Cll— C16 


1.3402 (18) 


C25— H25B 


0.9600 


Cll— C12 


1.471 (2) 


C25— H25C 


0.9600 


C12— C13 


1.503 (3) 


C26— H26A 


0.9600 


C13— C14 


1.534 (2) 


C26— H26B 


0.9600 


C13— H13A 


0.9700 


C26— H26C 


0.9600 


C13— H13B 


0.9700 






CI— Ol— C2 


118.51 (12) 


C14— C15— H15B 


109.0 


CI 7— 02— C16 


117.92(10) 


H15A— CI 5— H15B 


107.8 


C9— CI— Ol 


125.01 (16) 


Cll— C16— 02 


122.77 (14) 
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